The first order phase transition of the three-dimensional Blume Capel are investigated using cooling algorithm which improved from Creutz Cellular Automaton for the D/J = 2.9 parameter value in the first order phase transition region. The analysis of the data using the finite-size effect and the histogram technique indicate that the magnetic susceptibility maxima and the specific heat maxima increase with the system volume (L d ) at D/J = 2.9.
of the J and D are the bilinear interaction energy and single-ion anisotropy constant, respectively.
The model is known to have a rich critical behavior and considered by both numerical and analytical methods. Recently, most of these studies mainly focused on determining the tricritical point of the model (3−8) . In previous paper (9) , we obtained the tricritical point value of the 3-d Blume-Capel model as D/J = 2.82. This results agrees with a series expansion (3−4) , the cluster variation method (5) , the effective field theory (6) and Bethe-Peierls approximation results (7) . Although the critical behavior on the second-order phase transition region (D/J < 2.82) has been studied commonly, the finitesize effects in the first-order phase transition region (D/J > 2.82) is not investigated exactly.
Our aim of this paper is to identify the phase transition in the first order phase transition region of the Blume Capel model by the finite-size effects and the histograms of energy distribution P(E) and order parameter distribution
It is well known that the first order phase transitions involve the coexistence of two distinct phases and are characterized by the existence of a discontinuity in the energy and magnetization for the infinite systems. As a results of these discontinuities, the specific heat and the susceptibility show singularities of the delta function. However, the characteristic singularities and discontinuities in the first order phase transitions appears as rounded and smeared in finite systems employed in computer simulations (10, 11) . These behaviors at the first order phase transitions in finite-size systems are qualita-tively similar to the finite-size effects at second-order phase transitions. The finite size effects at the first order phase transition have been investigated by the different methods such as the Monte Carlo (12−15) , the phenomenological renormalization group (16) , transfer matrix method (17) , renormalization-group analysis (18) . According to the results of these studies, the finite-size effects at the first order phase transition depend on the volume of the system L d .
The specific heat and the susceptibility increase with L d and the transition temperature which are locations of their extrema, approach the transition temperature in the infinite system as L −d . In addition, the histograms of energy distribution P(E) and the order parameter distribution P(M) are the reliable method to study first-order phase transitions (10, 12, 13, 19) . While the probability distribution of energy shows a single peak in a second-order phase transition, it shows a double peak in a first-order phase transition. In this paper we simulate the three dimensional Blume-Capel model with the cooling algorithm which improve from the Creutz Cellular Automaton in the first order phase transition region. The finite-size scaling and the probability distribution for energy and order parameter are used to determine the nature of the phase transition. The remainder of the paper is organized as follows.
The data are analyzed and the results are discussed in Section 2 and the conclusion is given in Section 3.
Results and discussion
The three dimensional Blume-Capel model is simulated with the cooling algorithm (9) which improved from the Creutz Cellular Automaton. The Therefore, we choose the simulations which exhibit the characteristic double peak in the histogram of P(E) and the three peaks in the histogram of the P(M) to study finite-size effects at D/J = 2.9.
In Fig.1 , the temperature variation of the order parameter (M =
<ij> S 2 i ), the energy (E = −J <ij> S i S j /E 0 where E 0 is the ground state Ising energy at kT/J=0), and histograms of P (M) and P (E) are shown for a chosen simulation result on L = 18 as an example. There are discontinuities which characterize a first order phase transition in tempera-ture dependence of the order parameter and energy in Fig.1 (a) and (c) . On the other hand, another evidence for the first order transition is seen in the histograms of P(M) and P(E) in Fig.1 (b) and (d) . The shape of distribution P(E) shows a double peak around the transition temperature corresponding to the coexistence of the ordered and disordered phases. In the distribution of the magnetization P(M), the middle peak indicate to the value of disordered phase while the other peaks indicate the order phase. The histograms of P(M) and P(E) around the transition temperature is given in Fig.2 (a) and (b) for a chosen simulation, respectively. Histograms of P(M) and P(E) have a single peak above the transition temperature. As the temperature is close to the transition value the histogram of P(E) has a double peak while P(M) has three peaks indicate the coexistence region. With the decreasing temperature, the histogram of P(E) converges to a single peak and the middle peak in the histogram of P(M) is depressed while other peaks are enhanced corresponding to order region. The behavior of P(M) and P(E) around the transition region are in good agreement with the characteristic behavior of the first order phase transition (10, 12, 13, 19) .
In Fig.3 (a) and (b) the temperature dependence of the order parameter, the magnetic susceptibility, the energy and the specific heat are shown at different lattice sizes for a selected simulation which shows a double peak in the histogram of P(E) and three peaks in the P(M). The results are seen in Fig.3 show that the energy and the order parameter have discontinuity at transition region and the peaks of the susceptibility and the specific heat increase with lattice size as expected in the first order phase transition.
The finite-size effects of the specific heat and the susceptibility at the transition temperature are given by
The magnetic susceptibility maxima χ max (L), the specific heat maxima 
